Un like the eg ocentricit y of other cultures, w hic h Cro mer says is na tural, th e Greeks were ab le to separate internal th ought from external objectivity. In add ition to objective thi nk ing as unnatural. Comer cites monogamy, honesty, and dem ocrati c governmen t. He says that in th e Ol d and New Testame nts, kn owl ed ge is belief. Regarding his beliefs, Comer states, "I believe th at rati onal civiliza tion, wi th its science, arts , and h uman righ ts, is humankind's greatest hope for nobili ty. But like Jericho, it's but an oasis in the m idst of a vast desert of human confusion and irrationality." For elucidation of the last sentence in that quote, I invite you to peruse th e preface of the book. This is a pa ir of interesting books written by physicists. Wh y, yo u might as k. are books written by physicists being reviewed in a ma the ma tics journal, in particular, in a journal dedicated to mathematics as a humanistic d iscip line? Well, in the first place. they are of a mathematical nature . The first is about rational thought, which we believe we use in mathematics; the latter has a detailed mathematical development of theorems leading to the major conclusion. Furthermo re, mathematicians and physicists are of the same ilk. I'm no t sure, but I think it was George Polya who, when as ked why he became a mathematician, said that he was too good to be a physicist, and not goo d enough to be a philosopher. 1hop e these reviews w ill make d ear why they are ap propriate for a h umanistic journ al. Alan Cro mer is a th eoreti cal nuclear physi cist at No rtheastern University who is actively involved in schoo l science ed ucation . When teaching element ary college physics, he was always troubled by the inability of students to follow the rational analytical thought which, he believed, was necessary for the understanding of basic physics . Well, welcome to the club. Anyone who has taught high school or beginning college mathe matics or physical science has encountered and has been troubled by this. Cromer ap plied more rational thought than most of us to this prob lem an d ca me u p wi th the primary premise of th is book. (1) th e assembly, where me n first L earned to persua de one another by means of rational deba te, (2) the maritime economy, th at prevented isolation and parochialism, (3) a widespread Greek speaking world, (4) an independent mercha nt class that could hire its own teachers, (5) th e Wild and the Odyssey, the epito me of rational thinking, (6) a literary religion not dominated by priests, and (7) the persistence of th ese factors for one thousand years. His presentation is convincing.
students are unable to grasp mathematical logic, the norm al sequence does not lead to this ability. He concludes that while physical develop ment, given adequa te nutrition, is pret ty well programmed in the gene tic make-up , mental grow th depends strong ly on the cultu ral an d social environment. We should nurture objective, rational thou ght in our culture, I would imagine, th rough our educational sys tem. Is there something wrong with this p icture? I grew up in a fairly stable environment. There was very little change
It is not that the use of the computer is bad; it is very good and absolutely necessary. What is bad is the substitution oflearning byobservation forlearning bythinking, and I think there is too much of that.
in the student population and in the teaching staff. Yet, w hen we go t to geometry (traditionally, the first chance at de ductive thinking) some of us caught on early, while every wee k or so a couple more wo uld catch on, and, perhaps, a few never did. Of course, those in th e "other track" proba bly nev er had the chance. One of m y ear liest teaching positions (and a great expe rience it was) wa s in a sma ll village whe re there was even less change in the student bod y and faculty. These stude nts, as we, were subjected to essen tially the same learning environment. Although wit h the "new math," I started with deductive processes in Algebra I, I still experienced the same th ing with the rate and extent of student de velop ment in deductive abiliti es. Again, the stu dents in the "other track" d idn't ha ve the opportunity. Could there be a gene for relatively quick development of the ability, one for a slow development of the ability, and one for no development of the ability? Or could it be testosterone, as some have concluded? At any ra te, I think Cromer's suggestion of an educational environment that attempts to develop rational thought is a good one . I fear, however, the trend is in the op posite direction. One culprit, I believe, is the egalitarian movement which pervades current ed ucation; everyone should get the same education, they demand. Of course, there were some flaw s in the old trackin g system, but might there no t be some middle gro und? Ano ther culprit, I believe, is the extensive use of the computer. It is not that the use of the com puter is bad; it is very good and abso lutely necessary. Wh at is bad is the substitution of learning by observation for learning by thinking, and I think there is too much of that.
Cromer presents a broa d sweep of criticism of the 52 schools in the Uni ted States . These broad gen eralizations are dangerous; there are many excellent schools in the U.S. I won't debate the ideas presented there (I cou ld wr ite pages about that. In fact, I di d, but decide d to zap the m ), but I do agree that in many cases teachers and parents are not demanding enough and there is a great need for imp roved methods of de veloping objective, rational thou ght in studen ts.
Cromer does a nice job of presenting historical and cultural information pertinent to his case. This is fam iliar stuff, I think, to most of us , bu t I think it is good to be reminded and to get it from a different pe rspective.
My major criticism of thi s book is the author 's attack on religion. He is as irrational in his criticism of religion as he accuses religion to be . I rea lly think thi s de tracts from his presen tation and should have been left out. Belief in God, Mr. Cromer, is not ego-centric. God is no t an extension of self, but ra ther, self is an extension of God. I quote from Albe rt Eins tein, who was, himself, a fair to mid dl in ' physicist, "Science without religion is lame, religion w ithout science is blind ." All of which provides us w ith a neat segue to the other book to be reviewed .
Frank Tipler, also a theoretical physicist, has w ritten a book, albeit a very formid able book, that provide s us with the science tha t Einstein suggested is need ed for religion. The author uses 339 pa ges of exposition, 35 p ages of notes, and 123 pages of Appen dix For Scien tists (well, maybe for some scientists) w here he provides the deductive develop ment to prove the immor-
Tipler defines aI/life forms (including humans) as machines, the brain as an information processing device, and the soul as a program being run on a computer (brain).
tality of all. The concepts he u ses in the exposition and the mathematical mo de l he us es in the deductive development are quantum field theory. Now, we all know that for any de ductive development, there must be definitions and postulates. In orde r to apply physics to the question, Tipler defines all life forms (including humans) as machines, the brain as an information processing device, and the soul as a program being run on a com puter (brain); the basic postulate is that the universe is such that life can continue until the end of time. This definition ma y be somewhat troublin g to so me. We must not , howe ver, consider it as a deni gra tion of h u man life, but ra ther as ne cessary for the mat hematical model in order to ap ply the ded uctive process to the question . Assum ing that h uman s are machi nes a llows for the proof of free will and life after dea th in a pl ace that rese mbles the Heaven of ma jor religions. Tipler exp lains th at w hile we are machi nes, we differ from the machines we build in tha t we have "true free wil l." He furt her explains tha t the postulate tha t life can continue until the end of time is necessa ry beca use the Einstein field equa tion s are max imally chaotic and it is imposs ible to make predictions regarding the universe in the nea r future, cosmologically speaking. The postulate, which cha os th eory makes plausible, so lves the prediction problem along with o ther puzzles of physics such as what bou ndary cond itio ns to pu t on the wave function and why th e universe exists, and leads to th e conclusion of immortality.
I quote from the p reface:
When I began my caree r as a cosmolog ist so me twenty years ago, I was a convinced atheist. I never in my wi ldest d reams imagin ed that one day I wo uld be w riting a book purporting to sho w th at the ce ntra l claims of Judea -Ch ristian th eology are in fact true, that th ese claims are straight-forward deduction s of the law s of physics as we now understand them. I have been forced in to these conclusions by th e inexorable logic of my ow n special bran ch of ph ysics.
TIpler d oes a fine job of motivating and explaining th e tech nical concepts need ed for th e ded uctive development. One is tempted to try to convey th e essentia ls of this, but soon finds the ideas needed to d o this exp anding expone ntially. I will, however, attempt to pass on some of th e ideas wi thout adhering to sequ ence or continuity. The postu late that life can contin ue until the end of time is ma de feasible by defining a living bein g as any entity w hich codes information. By d evelop ing self-replicating computers, it is possible to accomplish this. lipler states, "Fro m the
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Berkstein Bound it foll ow s that, u sing com puter memor y capacity of the amo unt indicated by the Ber ks te in Bou n d , a com p u te r s im u la tio n o f a person...w ilJ no t merely be very go od, it will be perfect. It w ill be an em ulation ....an emulation of an entity is the en tity. An emulated h uman will be made of emulated h uman cells, made of em ulated molecu les, quarks, and gluons."Since informa tion processed (life) must d iverge to infinity in finite proper time, we had better get crac kin' . Well, yo u folks ha d bette r; I'm retired . Come to think of it, maybe you won't have to.
Maybe so meo ne out there is a lready w ell on the way, and we are merely si m u la tions (re mem be r New Mexico). On the other han d, we d o ha ve free will. Don't we? The devil mad e me sa y th at. The theo ry requires th at information , the ava ilable energy, the temperature and density of the universe all d iverge to infinity as the universe converges to a single po int (the Omega poin t) in finite proper time. Tipler di stingu ish es "p roper" tim e from "su bjective" tim e and relates these to th e "tempus" and "aev um" res pectively as described by Thomas Aq uinas. He st ates th at the mathematics of q uantum mechanics for ces us to accept the Many Worlds Interpretation. After an hour in the stee l chamber, Schodinger 's cat is in the q ua ntum state-bo th dead and alive, and we, too, split into two worlds , observing bo th the ca t dead and the cat alive . Thi s Omega Point th eory results in the existence of God as creator of the universe and immortality for all life with God at the O mega Point. The theory lead s to a model of "God who is evolving in Hi s/Her imm anent aspect (the eve nts in space time) and yet is etern ally complete in Hi s/Her transcendent asp ect <the Omega Point, which is neither space nor tim e nor matt er, but is beyond all of these). According to th e author, the properties of the universal wave function constraine d by the Omega Poin t Boundary Condition are those of the biblical Holy Spiri t. Thi s all sounds far out, but I have one cau tion. Don't scoff at thi s or reject it out of hand wi thout stu dying this book.
Tipler admits th at there are few physicist s w ho underst and quantum field th eor y. Pri or to this book , belief in everlas ting life had to depend on faith . Now, wi th Tipler 's proof of the Omega Po int Theory, at least mos t of us ca n base our beliefs on, welt faith. I'll see you all at the Omega Point. If yo u get there first , draw a bl ue line; if I get there first, I'll erase it.
